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Executive Summary

Under the Clean Air Act, EPA implements several regulations that affect power plants, including the Acid
Rain Program (ARP), the Cr&ate Air Pollution Rule (CSAPR) and the CSAPR Update, and the Mercury
and AirToxics Standards (MATS). These programs require fosdiréaktlectric generating units to

reduce emissions of sulfur dioxide a@itrogen oxides (N, and hazardous air pollutants including
mercury (Hg) to protect human health and the environmdiritis reporting year marks the fourth year

of CSAPR implementation, the second year of the CSAPR Update implementation, thettiveygar

of the ARP, and the second year of MATS implementation in which the majority of sources were
required to report enmssions for the full year. This report summarizes annual progress through 2018,
highlighting data that EPA systematically collects on emissions for all four programs, on compliance, and
environmental effects for the ARP and CSAPR. Transparency and dithilityaare a hallmark of these
programs, and a cornerstone of their success.

Sulfur dioxide, nitrogen oxides, and hazardous air pollutants, including mercury, are fossil fuel
combustion byproducts that affect public health and the environment &@ Ny, and their sulfate
and nitrate byproducts, are transported and deposited as acid rain at levels harmful to sensitive
ecosystems in many areas of the country. These pollutants also contribute to the formation of fine
particles (sulfates and nitrates) agdound level ozone that are associated with significant human
health effects and regional haze. Atmospheric mercury deposition accumulates in fish to levels of
concern for human health and the health of fishting wildlife.

The Acid Rain Program, CSAPRAPR Update and MATS have delivered substantial reductions in power
sector emissions of SCONQ, and hazardous air pollutants, along with significant improvements in air
guality and the environment. In addition to the demonstrated reductions achievetidopower sector
emission control programs described in this report,, 30, and hazardous air pollutant emissions

have declined steadily in recent years due to a variety of power industry trends that are expected to
continue.

2018 ARP, CSAPR and MATS at a Glance

1 Annual S@emissions:
CSAPRO0.8 million tons (91 percent below 2005)
ARP- 1.2 million tons (92 percent below 1990)

1 Annual NG emissions:
CSAPRO0.6 million tons (73 percent below 2005)
ARP- 1.0 million tons (84 percent below 1990)

I CSAPR ozone season Ninissions2297,000 tons (53 percent below 2005)

1 Compliance100 percent compliance for power plants in the markesed ARP and CSAPR
allowancetrading programs.

9 Emissions reported under MRS:
Mercury - 3.7 tons (87 percent below 2010)
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1 Ozone NAAQS attainmenBased on 20162018 data, 88 of the 92 areas in the East originally
designated as nonattainment for the 1997 ozone NAAQS are now meeting the standard, while
the remaining 4 areas haddomplete data.

1 PMsNAAQS attainmentBased on 201¢2018 data, 35 of the 39 areas in the East originally
designated as nonattainment for the 1997 PANAAQS are now meeting the standard (one
area has incomplete data).

1 Wet sulfate deposition:All areas othe eastern United States have shown significant
improvement with an overall 66 percent reduction in wet sulfate deposition from 22002 to
2016;2018.

1 Levels of acid neutralizing capacity (ANThis indicator of recovery improved (i.e., increased)
significantly from 1990 levels at lake and stream monitoring sites in the Adirondack region, New
England and the Catskill mountains.
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Chapter 1: Program Basics

The Acid Rain Program (ARP), the G8iate Air Pollution Rule (CSAPR), and the CSAPR Update are
implemented through cap and trade programs designed to reduce emissicusfof dioxide (S¢ and
nitrogen oxides (N&) from covered power plants. Established under Title IV of the 1990 Clean Air Act
Amendments, the Acid Rain Program was a landmark nationwide cap and trade program, with a goal of
reducing the emissions that cee acid rain. The undisputed success of the program in achieving
significant emission reductions in a cegfective manner led to the application of the marketsed cap
and trade tool for other regional environmental problems, namely interstate air poHuransport, or
pollution from upwind emission sources that impacts air quality in downwind afidesinterstate
transport of pollution can make it difficult for downwind states to meet heditsed air quality

standards for regional pollutants, pantlarly PMsand ozone. EPA first employed trading to address
regional criteria pollution in the N(Budget Trading Program (NBP), which helped northeastern states
address the interstate transport of N@missions causing ozone pollution in northeasteatest. Next,

the NBP was effectively replaced by the ozone seasompi@ram undeithe Clean Air Interstate Rule
(CAIR)whichrequired further summertime N&emission redations from the power sector, and also
required annual reductions of N@nd S@to address PMstransport. In response to a court decision on
CAIR, CSAPR replaced CAIR beginning in 2015 and continued to reduce aranaN&Emissions, as
well as seasonal N@missions, to facilitate attainment of the fine particle and ozone NAAQS. Most
recently, implementation of the CSAPR Update began in 2017. The CSAPR Update further reduces
seasonal N@emissions to help states attain anthaintain a newer ozone National Ambient Air Quality
Standard (NAAQS).

The Mercury and Air Toxics Standards (MATS) set limits on emissions of hazardous air pollutants from
covered power plants. EPA published the final standards in February 2012, andrtpkacce

requirements generally went into effect in April 2015, with extensions for some plants until April 2016
and a small number until April 2017. As such, 2018 is the second full year for which the vast majority of
sources covered by MATS have reporedissions data to the EPA.

Highlights

Acid Rain Program (ARP): 1995 - present

1 The ARP began in 1995 and covers fossifftgel power plants across the contiguous United
States. The ARP was established under Title 1V of the 1990 Clean Air Act Amerzahésits
designed to reduce S@nd NQ emissions, the primary precursors of acid rain.

T ¢KS ! wt chasedySpddf additrade program sets an annual cap on the total amount of
SQ that may be emitted by covered electricity generating units (EGUSs) thraughe
contiguous U.S. The final annuak®@issions cap was set at 8.95 million tons in 2010, a level of
about onehalf of the emissions from the power sector in 1980.

1 NO«reductions under the ARP are achieved through a-bateed approach that applies &
subset of coafired EGUs.

Chapter 1: Program Basics Page9 of 100
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Cross-State Air Pollution Rule (CSAPR): 2015 - present
1 CSAPR addresses regional interstate transport of fine particle and ozone pollution for the 1997
ozone and Pis NAAQS and the 2006 BWNAAQS. In 2015, CSAPR requirtxiad of 28
eastern states to reduce S@missions, annual N@missions and/or ozone season NO
emissions. Specifically, CSAPR required reductions in annual emissiopsamd SIQ from
power plants in 23 eastern states and reductions okB@issions dring the ozone season
from power plants in 25 eastern states.

1 CSAPR includes four separate cap and trade programs to achieve these reductions: the CSAPR
SQ Group 1 and Group 2 trading programs, the CSARRAN@ial trading program, and the
CSAPR N@zoneSeason Group 1 trading program.

Cross-State Air Pollution Rule Update (CSAPR Update): 2017 - present

1 The CSAPR Update was developed to address regional interstate transport for the 2008 ozone
NAAQS and to respond to the July 2015 court remarmbifin CSAPR ozone season
requirements.

1 As of May 2017, the CSAPR Update began further reducing ozone seasemiskions from
power plants in 22 states in the eastern U.S.

I The CSAPR Update achieves these reductions through the CSABRON®Season Qup 2
trading program. The total CSAPR Update budget equals the sum of the individual state budgets
for those states included in the program. The CSAPR Update budget is set at 313,626 tons in
2018.
CSAPR and CSAPR Update Budgets

1 The total CSAPR and CSAP&atépbudget for each of the five trading programs equals the sum
of the individual state budgets for those states affected by each program. In 2017, some original
CSAPR budgets tightened, particularly in the &@up 1 program. Also, the CSAPR Update
replaced the original CSAPR ozone seasompigram for most states. The total budget for
each program was set at the following level in 2018:

o SQGroup 1¢ 1,372,631 tons

SQ Group 2¢ 597,579 tons

NO«Annualg 1,069,256 tons

NO«Ozone Season Group; 24,041 tons
NGO« Ozone Season Groupg313,626 tons

Mercury and Air Toxics Standards (MATS)

1 EPA announced standards to limit mercury, acid gases, and other toxic pollution from power
plants in December 2011 (plikhed in February 2012). EPA provided the maximyyaad
compliance period, so sources were generally required to comply no later than April 16, 2015.

O O O O

1The CSAPR NOzone Season Group 1 program applies only to sources in Georgia.

Chapter 1: Program Basics PagelOof 100
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Some sources obtained a ogear extension from their state permitting authority, allowed
under the CAAand so, were required to comply with the final rule by April 16, 2016.

9 Units subject to MATS must comply with emission rate limits for certain hazardous air pollutants
(or surrogates). There are several ways to demonstrate compliance, including thé use o
continuous monitoring or through periodic measurement of emissions. Some units may choose
to demonstrate compliance through periodic performance tests.

I This 2018 progress report only provides data from affected sources that submitted hourly
emissions dat in 2018. Units not reporting data (e.g., those monitoring using periodic testing)
are not included in this report.

Background Information

Power Sector Trends

The widespread and dramatic emission reductions in the power sector over the last few decaees ha

come about from several factors, including changes in markets for fuels and electricity as well as

regulatory programs While most coafired electricity generation comes from sources with stafe

the-art emission controls, broad industry shifts frammalfired generation to gadired generation, as

well as increases in zegmitting generation sources, also have reduced power sector emissions.

Market factors, modest demand growth, and policy and regulatory efforts have resulted in a notable

changeimi KS f+Fad RSOFRS (2 GKS O2dzyiNEQa 20SNIff 3ASyS
generation increased while cofited generation decreased.

Looking ahead, the price of natural gas is expected to remain low for the foreseeable future as
improvaments in drilling technologies and techniques continue to reduce the cost of extraction. In
addition, the existing fleet of codiired EGUs continues to age. With a continued (but reduced) tax credit
and declining capital costs, solar capacity is projetbegiow through 2050, while tax credits that phase
out for plants entering service through 2023 provide incentives for new wind capacity in théanear
Some power generators have announced that they expect to continue to change their generation mix
away from coalfired generation and toward naturajas fired generation, renewables, and more
deployment of energy efficiency measures. All these factors, in total, have resulted in declining power
sector emissions in recent years, a trend that is expectaidinue going forward.

Acid Rain Program

Title IV of the 1990 Clean Air Act Amendments established the ARP to address acid deposition
nationwide by reducing annual $&nd NQ emissions from fossil fudired power plants. In contrast to
traditional command and control regulatory methods that establish specific emissions limitations, the
ARP Sgprogram introduced a landmark allowance trading system that harnessed the economic
incentives of the market to reduce pollution. This markesed cap and tradgrogram was

implemented in two phases. Phase | began in 1995 and affected the maost pollutidgucoalg units in

21 eastern and midwestern states. Phase Il began in 2000 and expanded the program to include other
units fired by coal, oil, and gas in thentiguous U.S. Under Phase Il, Congress also tightened the annual
SQ emissions cap, with a permanent annual cap set at 8.95 million allowances starting in 2010.xThe NO

1EIA, Annual Energy Outlook 2019.
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program has a similar resultsiented approach and ensures program integrity throumgéasurement
and reporting. However, it does not cap Nédnissions, nor does it utilize an allowance trading system.
Instead, the ARP N@rogram provisions apply boilespecific NQemission limits; or ratesg in pounds
per million British thermal unitdlf/mmBtu) on certain coalired boilers. There is a degree of flexibility,
however. Units under common control can comply using emission rate averaging plans, subject to
requirements ensuring that the total mass emissions from the units in an averagimglaot exceed
the total mass emissions the units would have emitted at their individual emission rate limits.

NO x Budget Trading Program

The NBP was a markbased cap and trade program created to reducexBi@issions from power

plants and other large stationary combustion sources during the summer ozone season to address
regional air pollution transport that contributes to the formation of ozone in the eastern United States.
The program, which operated dugrthe ozone seasons from 2003 to 2008, was a central component of
the N& State Implementation Plan (SIP) Call, promulgated in 1998, to help states attain the 1979 ozone
NAAQS. All 21 jurisdictions (20 states plus Washington, D.C.) covered by{BHN&Il opted to

LI NI AOALI GS Ay (KS xbzore geadoryprogranmbeggan, éffiscBvely replacing the b h
NBP to continue achieving ozone season Bl@ission reductions from the power sector.

Clean Air Interstate Rule

CAIR required 25 eastern jsalictions (24 states plus Washington, D.C.) to limit annual power sector
emissions of S&and NQto address regional interstate transport of air pollution that contributes to the
formation of fine particulates. It also required 26 jurisdictions (25 stptas Washington, D.C.) to limit
power sector ozone season Némissions to address regional interstate transport of air pollution that
contributes to the formation of ozone during the ozone season. CAIR used three separate-baadet

cap and trade progrms to achieve emission reductions and to help states meet the 1997 ozone and fine
particle NAAQS.

EPA issued CAIR on May 12, 2005 and the CAIR federal implementation plans (FIPs) on April 26, 2006. In
2008, the U.S. Court of Appeals for the Cituit remanded CAIR to the Agency, leaving the existing

CAIR programs in place while directing EPA to replace them as rapidly as possible with a new rule
consistent with the Clean Air Act. The CAIR d#0ne season and N@nnual programs began in 2009,

while the CAIR S@rogram began in 2010. As discussed below, CAIR was replaced by CSAPR in 2015.

Cross-State Air Pollution Rule

EPA issued CSAPR in July 2011, requiring 28 states in the eastern half of the United States to significantly
improve air qualiy by reducing power plant emissions that cross state lines and contribute to fine

particle and summertime ozone pollution in downwind states. CSAPR required 23 states to reduce

annual S@and NQemissions to help downwind areas attain the 2006 and/or 1&87ual PMs

NAAQS. CSAPR also required 25 states to reduce ozone seag@midEns to help downwind areas

attain the 1997 ozone NAAQS. CSAPR divides the states required to redecaissns into two

groups (Group 1 and Group 2). Both groups werpined to reduce their S&missions in Phase |. All

Group 1 states, as well as some Group 2 states, were required to make additional reductiopns in SO
emissions in Phase Il in order to eliminate their significant contribution to air quality problems in

downwind areas.

Chapter 1: Program Basics Pagel2of 100
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implementation was affected by D.C. Circuit actions that stayed and then vacated CSAPR before
implementation. On April 29, 2014, the U.S. Suprénm2 dzNli NB JGSNESR (GKS 5&®/ & /[ A NJ
hOG20SNJ HoZ HAamMnI GKS 5®/ & / ANDdZAG ANFYyGSR 9t! Qa
deadlines by three years. Accordingly, the CSAPR Phase | implementation began on January 1, 2015,
replacing CAIR, and CSAPR Phase Il began January 1, 2017.

Cross-State Air Pollution Rule Update

On September 7, 2016, EPA finalized an update to the CSAPR o0zone season program by issuing the

CSAPR Update. This rule addresses the summertime ozone pollutiengastern U.S. that crosses

state lines and will help downwind states and communities meet and maintain the 2008 ozone NAAQS.

In May 2017, the CSAPR Update began further reducing ozone seagsemis€lons from power plants

in 22 states in the eastern U.®hen issuing the CSAPR Update, EPA found that, while the rule would

result in meaningful, neaterm reductions in ozone pollution that crosses state lines, the rule may not

0S adzZF¥FAOASYlG (2 FdzZ te& | RRNBaa | fespecO@tleQ008 R aidl (Sa
ozone NAAQS. In December 2018, based on additional analysis conducted after issuance of the rule, EPA
published a determination that the emission reductions required by the CSAPR Update in fact would

Fdzf £ @ F RRNB &a obdingigho@li§aiddRwitharéspett ahs NAAQS.

In September 2019, the D.C. Circuit upheld the CSAPR Update in most respects but remanded the rule to
9t! (G2 FRRNB&aa (KS 0O2dNIiQa K2t RAYy3I GKIFG GKS NHzZ S
contrA 6 dzi A2y (2 R26YySAYR FANIljdzZfAGE LINRPoOoftSYya (G2 Oz2y
FAGGFEAYAYy3 GKS bllv{d wStFIiSRtez Ay hOi206SNI HaAamMmDpZ
GKFG GKS /7 {!'tw ! LIRFGS ¥Fdzt t &botoRligatidhsvitiSrespedtzodh NE R & G |
2008 ozone NAAQS. As directed by the court, EPA will continue to implement the CSAPR Update while
RSOSt2LIAYy3a | NBalLkRyaS (2 GKS 02dz2NIQa NBYFYyRO®

Mercury and Air Toxics Standards

On December 16, 2011, the EPA announceal ftandards to reduce emissions of toxic air pollutants
from new and existing coaand oilfired electric utility steam generating units (EGUSs) in all 50 states and
U.S. territories. MATS established technolkbgyged emission rate standards that refl¢oe level of
hazardous air pollutant (HAP) emissions that had been achieved by thedréstming sources. These
HAPs include mercury (Hg), rorercury metals (such as arsenic (As), chromium (Cr), and nickel (Ni)),
and acid gases, including hydrochloraéda(HCI) and hydrofluoric acid (HF). EPA provided the maximum
3-year compliance period, so sources were generally required to comply no later than April 16, 2015.
Some sources obtained a oear extension from their state permitting authority, allowedden the

CAA, and so, were required to comply with the final rule by April 16, 2016.

More Information

1 Acid Rain Program (ARR}ps://www.epa.gov/airmarkets/acierain-program

1 Interstate Air Bllution Transporhttps://www.epa.gov/airmarkets/interstateair-pollution-
transport

1 CrossState Air Pollution Rule (CSARR)s://www.epa.gov/csapr
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1 CrossState Air Pollution Rule Update (CSAPR Uptétes://www.epa.gov/airmarkets/final
crossstate-air-pollution-rule-update

1 Clean Air Interstate Rule (CAIR)
https://archive.epa.gov/airmarkets/programs/cair/web/html/index.html

1 NOxBudget Trading Program (NBP)@NSP Calhttps://www.epa.gov/airmarkets/noxbudget
trading-program

National Ambient Air Quality Standards (NAARQI®)s://www.epa.gov/criteriaair-pollutants
9t 1 Q& /f Sty | Ahgs:AvwNIpE.Gov/airEi@tlprog@ms

Emissions Tradingitps:// www.epa.gov/emissiondérading-resources

=A =4 =4 =

MAT Shttps://www.epa.gov/mats
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Figures

History of the ARP, NBP, CAIR, CSAPR and MATS

2015 - MATS begins

2010 - Full implementation of the ARP

1990 - Clean Air Act T t T
Amendments .
. 2003 - NBP begins
establish Title IV ARP (additional states added 2015 - CSAPR SO, ,
in 2004 and 2007) NO, annual, and

NO, ozone programs
begin, replacing CAIR

NO, annual programs begin,
replacing NBP in most states 2017 - CSAPR Update begins

NOx Budget Trading Program (NBP)
Clean Air Interstate Rule (CAIR)

2010 - CAIR SO, program begins

Source: EPA, 2019

Figure 1. History of the ARP, NBP, CAIR, CSAPR and MATS
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Map of Cross-State Air Pollution Rule Implementation for 2018

17 states are covered by CSAPR Update for

[ ] Jand by
partcios (SO and annual NO,)

- 5 states are covered by CSAPR Update for ozone
(seascnal NOL) endy.

- 4 states afe covered by CSAPR for fing particles
(50; and annual NO.) enly.
Gecgia s covered by CSAPR for both fne

[ #ocvcios (50, annd anrwai NOy) and caona
(seazcnal NO,)

The ARP conors sources in the kwer 43 states,

The MATS cowers sources in all 50 siates and
US torritories,

Source: EPA, 2019

Figure 2. Map of Cross -State Air Pollution Rule Implementation for 2018
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Electricity Generation from ARP and CSAPR-Affected Power Plants, 2005-2018
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« There is 3 small amount of generation from "OF or "Other” fuels. The data for these fuels is not easily visible on the full chart. To more clearly see the generation data for these fuels, use the interactive features of the figure: click on

the boxes in the legend to tum off the blue and orange categories of fuels (labeled "Coal” and "Gas”) and turn on the green and yeliow categones of fuels (labeled "0 and "Other),

Source: ERA, 2019

Figure 3. Electricity Generation from ARP and CSAPR-Affected Power Plants, 2005 12018
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Chapter 2: Affected Units

The Acid Rain Program (ARP) andthe Groésr 1S ! ANJ t 2f f dziA 2y wgan®dQa o6/ { ! t
nitrogen oxides (N emission reduction programs apply to lagjectricity generating units (EGUS)

that burn fossil fuels to generate electricity for sale. The Mercury and Air Toxics Standards (MATS) only

cover large EGUSs that burn coal or oil to generate electricity for sale and excludeedamits,

resulting infewer units in MATS than in the ARP and CSAPR. This section covers units affected in 2018.

Highlights

Acid Rain Program (ARP)

1 In 2018, the ARP S€equirements applied to 3,379 fossil fuliled combustion units at 1,193
facilities across the country; 612 units at 279 facilities were subject to the ARprogoam.

Cross-State Air Pollution Rule (CSAPR)

1 In 2018, there were 2,275 affected EGUs at #xilities in the CSAPR $tbgram. Of those,
1,807 (79 percent) were also covered by the ARP.

1 In 2018, there wer®,275affected EGUs at 707 facilities in the CSAPRaNfual program and
2,611 affected EGUs at 834 facilities in the CSARRZ¢Be seaon program. Of those, 1,807
(79 percent) and 2,116 (81 percent), respectively, were also covered by the ARP.

Mercury and Air Toxics (MATS)

1 The Mercury and Air Toxics Standards (MATS) set limits on the emissions of hazardous air
pollutants from coaland dl-fired electric utility steam generating units (EGUS) in all 50 states
and U.S. territories. MATS was issued under section 112 of the Clean Air Act and requires units
to conduct testing and submit emissions data to EPA periodically. EPA is includingnarguof
the mercury data submitted by affected sources in this report.

1 In 2018, 507 units at 227 facilities reported hourly mercury emissions to EPA under MATS.

Background Information

In general, the ARP and CSAPR programs apply to large BGildss, urbines, and combined cycle
units ¢ that burn fossil fuel, serve generators with nameplate capacity greater than 25 megawatts, and
produce electricity for sale. MATS applies only to-caadl oifired steam generating EGUSs (i.e., utility
boilers). It doesot apply to combustion turbines, combined cycle units, or to naturalfiged utility

boilers. These EGUs include a range of unit types, including units that operat@yrdrto provide
baseload power to the electric grid, as well as units that pyidwer only on peak demand days. The
ARP N@program applies to a subset of these units that are older and historicallyficed)

More Information

1 Acid Rain Program (ARR}ps://www.epa.gov/airmarkets/acidrain-program

1 CrossState Air Pollution Rule (CSARR)s://www.epa.gov/csapr

Chapter2: Affected Units Pagel8of 100
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Figures
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3k

2k

Number of Units

Notes:

Affected Units in CSAPR and ARP, 2018

3,379

- 261

2275

812

ARP NO.. Program ARP S0: Program CSAPR NO. Annual Program

CSAPR NO.. Ozone Season Program

M CoalEGUs M GasEGUs [ OilEGUs OtherFuel EGUs [ Unclassified EGUs

= Unclassified” units have not submitted a fuel type in their monitoring plan and did not report emissions.
«"Other” fuel refers 1o units that burn fuels such as waste, wood, petroleum coke, and tre-derived fuel

Figure 1. Affected Units in CSAPR and ARP, 2018
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CSAPR S50: Annual Program

Source: ERA, 2019
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Affected Units in CSAPR and ARP, 2018
Coal EGUs 532 630 475 453 475
GasEGUs 78 2,594 1,526 1,923 1,526
Oil EGUs ] 116 239 187 239
Other Fuel EGUs 2 29 35 25 35
Unclassified EGUs 0 10 1] 8 L]
Total Units 612 3,379 2,275 2,611 2,275
fuel type in their monitoring plan and did not report emissions.
Such 33 waste, wood, pelroltum Coke, and tre-Ch d fusl
Source: EPA, 2019
Figure 2. Affected Units in CSAPR and ARP, 2018
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Chapter 3: Emission Reductions

The Acid Rain Program (ARP) and Cstate Air Pollution RUIECSAPR) programs significantly reduced
sulfur dioxide (S&), annual nitrogen oxides (MQand ozone season N@missions from power plants.

Most of the emission reductions since 2005 occurred in response to the Clean Air Interstate Rule (CAIR),
which wageplaced by the CSAPR in 2015. The Mercury and Air Toxics Standards (MATS) set limits on
the emissions of hazardous air pollutants from eaald oilfired electric utility steam generating units
(EGUs) and have been one of the reasons for reduction®getbmissions since 2010. This section

covers changes in emissions at units affected by CSAPR, ARP, and MATS between 2018 and previous
years.

Sulfur Dioxide (SO 2)

Highlights

Overall Results

1 Under the ARP, CAIR, and now CSAPR, power plants have sigpifivegrttd S@emissions
while electricity generation has remained relatively stable since 2000.

I These emission reductions are a result of an overall increase in the environmental efficiency at
affected sources as power generators instabedtrols, switched to lower emitting fuels, or
otherwise reduced their S@missions. These trends are discussed further in Chapter 1.

SO2 Emission Trends

1 ARPUnits in the ARP emitted 1.2 million tons of,302018, well below the ARP's statutory
annualcap of 8.95 million tons. The ARP sources reduced emissions by 14.5 million tons (92
percent) from 1990 levels and 16.0 million tons (93 percent) from 1980 levels.

1 CSAPR and ARIR:2018, the fourth year of operation of the CSAPR@Gyram, sources in
both the CSAPR g@nnual program and the ARP together reduced &fissions by 14.5
million tons (92 percent) from 1990 levels (before implementation of the ARP), 10.0 million tons
(89 percent) from 2000 levels (ARP Phase II), and 9.0 million tons (88tpdiram 2005 levels
(before implementation of the CAIR and the CSAPR). All ARP and CSAPR sources together
emitted a total of 1.3 million tons of S@ 2018.

1 CSAPRAnnual S@emissions from sources in the CSAPRp&@ram fell from 8.1 million tons
in 2005 to 0.8 million tons in 2018, a 91 percent reduction. In 2018e8ksions were about
1.2 million tons below the regional CSAPR emission budgets (0.7 million in Group 1 and 0.5
million in Group 2); the CSAPR.&@nual program's 2018 regional budger® 1,372,631 and
597,579 tons for Group 1 and Group 2, respectively.

SO: State-by-State Emissions

1 CSAPR and ARProm 1990 to 2018, annual $€missions from sources in the ARP and the
CSAPR SProgram dropped in 45 states plus Washington, D.C. by a total of 14.5 million tons. In

Chapter3: Emission ReductionsSulfur Dioxide (S€) Page22 of 100
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contrast, annual Semissions increased in three states (Idaho, Nebraska, and Vermont) by a
combined total of 9 thousand tons from 1990 to 2018.

1 CSAPRAIl 22 states16 states in Group 1 and 6 states in Group 2) had emissions below their
CSAPR allowance budgets, collectively by about 1.2 million tons.

SO2 Emission Rates

1 The average S@mission rate for units in the ARP or CSAPR&Qram fell to 0.11 pounds per
million British thermal units (Ib/mmBtu). This indicates an 85 percent reduction from 2005 rates,
with most reductions coming from ccéited units.

1 Emissions have decreasedhthatically since 2005, due in large part to greater use of control
technology on coalired units and increased generation at natural giasd units that emit very
little SQ emissions.

Background Information

SQis a highly reactive gas that is genehf@imarily from coafired power plants. In addition to
contributing to the formation of fine particle pollution (BN), SQemissions are linked with a number
of adverse #ects to human healtfandecosystems

The states with the highest emitting sources in 1990 have generally seen the greatestiS§€on
reductions under the ARP, attus trend continued under CAIR and CSAPR. Most of these states are in
the Ohio River Valley and are upwind of the areas the ARP and CSAPR were designed to protect.
Reductions under these programs have provided important environmental and health benedita

large region.

More Information
i Power Plant Emission Trenld$ps://www.epa.gov/airmarkets/poweiplantemissiontrends
Air Markets Program Data (AMPIps://ampd.epa.gov/ampd/

Acid Rain Program (ARRps://www.epa.gov/airmarkets/acierain-program

CrossState Air Pollution Rule (CSARR)s://www.epa.gov/csapr

Sulfur Dioxide (SPollutionhttps://www.epa.gov/soz2pollution

ParticulateMatter (PM) Pollutiorhttps://www.epa.gov/pm-pollution

= =/ =4 =4 4

Power Profilehttps://www.epa.gov/energy/powesprofiler
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Figures
S0: Emissions from CSAPR and ARP Sources, 1980-2018
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SAPR S0: Phase 2 Budget (2017 and beyond)
G .
1580 1550 1995 2000 2005 2010 2015 2018
I ARP I ARP and CSAPR [l CSAPR not ARP ARP not CSAPR

Notes:
= 50 values = hown as milions of tons.
« For the CSAF not in the ARP, the 2015 annual SO: emissions were applied retroactively for each pre-CSAPR year following the year in which the unit began operating

« There are 3 small number of sources in CSAPR but not in the ARP. Emissions from these sources comprise about 1 percent of total emissions and are not easily visible on the full chant

Figure 1. SO, Emissions from CSAPR and ARP Sour ces, 198071 2018

Source: ERA, 2019
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Figure 2. State-by-State SO, Emissions from CSAPR and ARP Sources, 1990 1712018
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